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^tes :e.^£]o^ efc]^v ;^si-a>^ol -g-oi^i-^^ ^^^-.^^^^ -a-g-^l-Tfl AV-g-^ o;^^^ 

^7] ^^^^]7} S.^^ 3ES7> ^^^]-j7, iuvc| oflu-l^l 

£ 1 

n^^<='M, 3^]^^1 i^x>. ^^l^Alr-llol^, A^^pfl^ A>5^;^1^ ^^.^-^ ^^^^ 
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^ '^T.}: 2004/6/14 



mc^c}^:^] c]^^ 3^1^;^] ji^^}^ {Process for preparing phenol 

resin by using phenothiazines mediator} 

S 1^ (mediator) ^^ofl 4=. ^].t\.:^ ^^^^ ZLSflsolrf. 

A : <^l^S]li:iB|o]-^ B : 3|li::El O>:5l-10-^^3I|^A]- 

£ 2^ ^>^-^ ^-^oll SZ^^i^ (mediator) ^-^£014. 

A : ^l^"^ ^^^1 B : #s]7']-t:ffe(<iil^5|]i^Bl<i>^) 

C : l-H^?>x:f^(s]li:^Elol-^-10-s^^^Ai-) 
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'30088349 <g-^^. 2004/6/14 

31^:^}^ ;^lS«J-^<^] ^tl: y^^M, ^y]^j. ^ ^vtgo^ ^^yq] ji^;;,} 

^ ^ ^>#S. IriSl- ^^^^717} ZLrflS. Jl€^^c>| c^o] E^t=]^ ^^^-§-0] -g-o]^]-^ 

^ ^Sl-^^^lS^i -^-§-^1-711 A>^^ ^ o;ij7. 5Etb ^7] ;^2|-^p;]7l- S.S.7} 3.^^ S.^ 

^l^^l Jl^;^]-^ £S ^ z]-^ ^^;^fl^S ^-i-ft o^^;^ o]^ 

r^l-7> yJ-^-^^o] ^c^^i^^Ai ^-^1^1 ^ o;^^] xifl^olx:]-. 

^ ^^lofl ^^-^i -^*fl-?t $;ic>:| ^J-^^^ltq- ^ =^ gicf. 

iS^^jl). <^1-§-b:H J^l^^l JL^T.}^ ^A^-S- ^ 

S^^^7l^ '^l^^^* ^S.^>7fl 5]^^, o]^7ll ^^d€ Jl^P^}^ ^V] 

^ ^^1 ^^^^^ ig'^'flA-l jy.^ wl-^^^>t^^ =^ ^rf. 

<12> ^^^] JL^T}^ J:^^ -^3#Pfl# o]^^}c^ ^^^-^^^-^ ^ A>^S|^ M.^^ 

7]^ ^o]-^^-^ ^<?1:^ ^^o^ €^^^1 A^S. ^, 5:]iiid se]-^ 
Alis|lo]^(lignin peroxidase) Jliii A>-g-§l-^ S:?!^!]/^!^ 4-T^l^Al^;g<^-f.4 2--5-}ols.^ 
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^-^fe ^ ^^(Harvey et al . , FEES Lett. 195: 242-246 (1986)). 

(horseradish peroxidase)* <^l-§-*><^ ^ ^^S. '^^^ ^4. -^-71"^ 



'U^J:^9l ^^X\^o]E. ^V-§-# ^^#^(mediator)S ^^^^ 

^ ^^^^ ^7] ^5|-g- ^:^]7} S.^^ ^l^^>^lill n ^:^o] oxt^^ 
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''''''''' %n ^^^}: 2004/6/14 

<17> ^ ^r^^ ^^^]^o]^ ^^]) ^H^i, ^S.^- A>^o] 3^11 

<19> olcs^ ^ ^v^^ ^^^^^^ ^xg^>^ t:)-^^!- :^r]-. 

«fl^i^ ^c.] 1:7>W ^ o.^ ov^^ ^^^^^ ^ ^j.^ ^^^^^ ^^^^ ^^^^^ 

^ofl^i ^1^7]S nh.^<^M^] 51-^1-014. 3^1i=.E^o].:5l 
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030088349 ^^^^11, 

W^ 'U^}: 2004/6/14 

^ym ^-.^^M ^d^^^^ m ^^i-ofl re^H 20 ~ 100 um ^^s. j^}^^} 

^ ^£71- 20 uM r2]u].o^^ ^7\] ^P^]^^ ^^^-^ ^7}^^-^ ^ ^711 

1^. 



<23> 



<24> 



. ^^^r, l-*>^l--^Al-2-7>s4Al-3-4aE]-ia^^, l-^>^lS^Al-2-7>s^Al 

-3-(8MlMr-^EfT::]^l-i:q<a)iafl^^ of^^H ^A]:^, ^l^jio^ ^A]- ^o] S.^^^. ^ 

t!:. ^ ^^^O] ^^#^S AV-g-^>^ ^^;^lSAi Al^^efl 0.0^^ ^^^V 

^^J:!-^ -1= lOO^V^ o]^ ^jA^s).^ ^711 ^>^^ol A>^Slj7 o;^^ o. 

A>^os ^^I^Alc^lol^o^ ^J^^ ^ ^^^^^^^ 3^]--Alcilol 

(horseradish peroxidase), ^.^l «J3£| ^ a] ij|lols( soybean peroxidase), ^HE^ui^ i^^aIi:-)]^] 
^(Coprinus peroxidase). o>^^^e^^ ^^^1 ^^l^^l^ (Aspergillus peroxidase)* a}^^}^ ^ 
^14. -S#p]]SA^ i^^Alc^lo]^^ cj^^flo^ A>-^^oii ^^].o^ 0.1 ~ 1.0 1^ 
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^^ ^4.}: 2004/6/14 

^}-%-^}^ ^■^<^]^ ^^1^ c-ll-o:! ^3^^#<='1 7fii7^ ^BflS ^c:>1;^l7l n^^o^ 

^^>^c-)l. ^ ^^laj-i^oflAis ov:^^ ^^y^mr ^}^^^ ^:^<^]A^ ^ 

^ 7l§o.^ 0.1 - 1.0 i^o^^ Al-g-^>^ ^o] wV^^^t-il, 0.1 ^irf 

^■^^ JL^^ «-'^d£7l- o]:^ ^1-711 Af^^flo]: ^ ^V^^^ 

#^«J:-S-<='flAi^ o^e^ 7>^1 ^71-g-i.)) ^<^1A-1£ -A^-g-pflo] cl^H^:^^^ p,!^^^ o,^^^^ 
t-^^^^ o^v^^l ^^,1;,^ ^v^^^ ole^^> ^^fl ^1 

"HI t:f-& -^l^m-^ ^m^S. Af-g-^I^ ^Sj^Alcflol^o^ ^ o>;.^i£^ 

OS ^^o] 3711 ^^§>- ^ OS -^71-g-pfl- «>^^<^i tfl 

30 ~ 70 ^5^1% A1-^§V^ ^ol ^^tb ^-^S H-^^fe-t:^ 30 ^5^% ^rf 
■^7l^pl]7l- Af^slfe ^^oilfe ^^:^] ^^^flo^ ^efl:£7]. aj:^;^!^ ^ ^^o. 
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^^ <^;^l-: 2004/6/14 



31^^o\ ^^^m «J:^^l^ ^7} ^^l^go] ^V^J*>l=f. -a-7l^Pfl7> 

70 ^31)%^ ^olJ-^H ^>^€ ^^<^^ ^S^v^S. A>-g-£|^ sl^A]c|lol2:^ *^^£7]- 

^1 ^^^1-^ ^*j=oi o^o^Ai -^7> ^;=^l:^o] c^t^^ 

<27> Aj#nflSAi 3^1 ^A] C-l] o] ^ J^^ ^^^^ ^^51^17171 ^^fl ^^-g-^-B^ pH 

*J-A>^ 7l-;.lji S^oiiuix]7]- :x|.oi.A-^ 

sf^i, -g- ^>7l ^^«J:^ ^31)-^ <g<>)^ 3B|lfe;^l Bfcl^v ^l-g-^^ 

^ ^1-71 f-e-Al^ ^ o.^ tbt:f 

<29> ^ ^^^^^^^ ^O]-^^ 7flAl 

<30> o]^ ^ ^^-^^ ^ ^^^^^^ ^^^^^^^ 

<3i>^XL^ 
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°^°°«S349 • .^^y^ 2004/6/14 

<32> 511^;^] ^#oH -o^l^i ^el^ ^m^C^T^^E-ltllA^^, l^"!^)^ A>-g- 

90-95 #^%c.lp^, c:^7loll^ ^ 3-6 ^V^-o] ^^s] o:] o;i c].. 



<33> 



0.6 ^cf^-a: 12.5 mL^ ol^2S^*3z|- 12.5 inL^ -y-jLV^^^CO.l M. pH 7.0) 

at!:, ^^-1-^^^ 3^i^Blc>^-10-HS5t|^A>^ 20-150 nM ^£7> ^7l-^l-^uf. 
^^71011 30 % ^s.^ ^>ol^s^3J)^A].ol^ ^ofl 300,,, yL«- 6Al:?.Hl ^^^>7)1 

^^l^c^Hl^l^l:^ 20 niL» ^7m^t\., <^m<^H1^11^lH -g-tifloll -§.§11^ ^ofl ^ 
^ ^^g- §H1 -§-^fl» ;^171^H ^^^>^t:l-. ^V-g-#^ 3J)^Alii|lo]^ ABTS(c^> 
xli.ylicll^teixlol-^^-iv^]olH)# o]^^ ^^^^^ o]^^}c^ ^^^1-^^. ^S^i^^ 
^^}^^ ^^I7l7> GPCCGel permeation chromatography)* o]^^}c^ ^ 

^^•&>^^. ^^^^^ ^-S-S-^l-^dw)^ 8.000 ~ 12.000 g/mol ^o] <go:]^c.Tj^^ 

^^^^ 60 % <^1^-^^ ^^jj£]^r:]-. 



<34> r^.^ S lell^ ^Alc^lo^ «J-i^o.s ^^^>-S-^ ^^M^, ^^^^S. ^ji, 

<35> 
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is. 1] 







(%) 
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0 
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55 


6,560 


74 


65 


7,090 
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54 
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150 


45 


6,800 



<38> 2] 



Sj4A|tJ|0|2:0|| 








(%) 




^5 ^^^l-^CM^) (GPC ^^^1) 








HRP 1 20 


55 


6,560 


SBP 1 20 


65 


10,000 


CiP 1 20 


85 


12.050 


AGP 1 20 


75 


11,500 


T : HRP (horseradish peroxidase) 




SBP (Soybean peroxidase) 


CiP (Coprinus peroxidase) 




AGP (Aspergillus peroxidase) 
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#^ <a^>: 2004/6/14 



<40> SEtb, ^^-i-^ (mediator) ^^o]] 4^ ^'^SL^* ^'?l^l-7l ^sfl -^i-y] -^^l.^^ 

<4i> [i 3] 



^^^^ ^^<H| idSf 








0 




42 


211 ieEj 0 |-:^-io-S^ jx| ^Aj: 


65 




0 


1*1 &hS^ "k^^- 


0 



^-^^'^ 9X^ ^^5X]^A]-o] ^^1-^0:1 ^^S-m 'U^i^^ ^7M^ O.^^:] ^isflxilAl 

Six] ^^0.1^, c]M7]7} ^-^SH ^1€^1:ix.Blol.;^o:| ;^^c:,fl^ 3i)-^(2,000 yM 

att, :£ 3<^l^i -i: ^ Si-l-ol ^^l-^(5E|li^B]<5>^-10-S.^5rl^A].)7]. ^7]-i|o^^ p^^6\] 
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^^'t^^7\] s.^^ ^^tb ^V^^i ^^1 ^^^^s ^ 9X^^ 

<44> ^^0^1 l: -^^5}-^ 

^/oll^3E|l^^ 311^^1 Jl^T^Hl S^H^HB|]tilolH^ Till ^ oil ^ 5^1 SSl^Al-olJE.* ^7>^H ^ 

<46> ICQ ^^^'^l 500 uM l,l-^^M-2-^3.^-^]^^^(WPii) 1 ^7")-^ ^^^71 

ofl £^ 1 ^^^>^4. A] ^611 DPPH^ 517 nm<Hl>i ^^^^>c^ DPPH 

<47> 4] 









60 




70 




50 




40 
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m■^ "S;^}: 2004/6/14 



<49> ^^o^] 2: ^Sl's- 
<5i> [a 5] 





lit-i^ (^a|-tt|-7||B| 7||^) 




6 




1 




12 




14 




35 



^Sjtbl^i] ZL o;^^ Vi}, 3Jllic:E]b>^;^] ^^^O.^ <&^^ S.€: 
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SEtb, ^ ^-^wJ-^^S sjl^Tj] ^^^}^ ^ ^S.^- ^sl-^ 

4i7l7> ntfl^ ^^Elc^ ^c:>l Bl-C]^ ^^«]:-g-«^l -S-ol^>SS A>^^ ^ 
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^1^30088349 #^ *a^>: 2004/6/14 

3Jl^Alii|lol^ ^^^] ^Hl^i, ^]^^^ A>^ol 3E|l^;^l 

2] 

[^J^^l- 3] 
41 

^1 1 *J-<^1 Si^^i, ^71 ^^^17> ^^-y ^-t- ^^-^^ 3^1 
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[^J^^l- 5] 

^1 1 ■^'^l ^^^i. -^7] 3s|s.A]i^|lo]2: ^^^-^7} s^iEflT^A] itl^Alcilol ^(horseradish 
peroxidase), 4i<5lTil5J|^A] T;|]o]2,(soybean peroxidase) , seI-^-a] c^lo]2:(CoprirLus 

peroxidase) 3£l^A]o|lo] ^(Aspergillus peroxidase)7> ^-g- 

7] 

[^^•^J- 8] 

^7] ^^«J- 7^ el-t:^^ ^^17]- "t^^ ^^^S. 
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IS. 2] 



H,0 




Peroxidase Mediator"'' . Cardanol' 



'eroxidase. 





'red* Mediator Cardanol 
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I 1 1 1 1 1 1 1 

4000 3500 3000 2500 2000 1500 1000 500 
Wavenumber (cm"^) 
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